The purpose of this study was to investigate the sociodemographic characteristics of cancer patients who died by suicide in comparison with cancer-free cases. Suicide data from the Tokyo Medical Examiner's Office from 2009 to 2013 were extracted retrospectively. A total of 503 (5.1%) out of 9841 people who committed suicide had cancer; age ranged from 26 to 97 years. The cancer patients were significantly older than the cancer-free cases. There were significantly more cancer patients with cohabiters than cancer-free cases with cohabiters. Only half of young to middle-aged subjects had a job in both groups. There were significantly more cancer patients who lived on pensions and welfare assistance, and less cancer patients who drink or smoke than those without cancer. Given the high incidence of suicide in elderly cancer patients, healthcare professionals should pay attention for risk even in cancer patients who have cohabiters, benefit from a pension, and do not drink or smoke.
Introduction
In Japan, the number of suicides in 1998 rose remarkably to 32 863 from 24 391 the previous year. Following a gradual decrease beginning in 2009, the number of suicides fell below 30 000 in 2012 for the first time since 1998. However, there are 24 025 suicides in 2015, representing the highest suicide rate worldwide. The suicide rate of elderly people over the age of 60 is higher than young people under 40s (1) . Health problems are cited as the most common risk factor. Physical illness is the leading known cause of suicide in the elderly (2, 3) .
Cancer patients have an increased risk of suicide (4, 5) . Impairment of physical functioning, such as speech impediment after radiation therapy and chemotherapy (6) , cognitive dysfunction caused by chemotherapy (7) , and psychological stress induced by a cancer diagnosis and post-cancer impairment (8, 9) , increases the risk of death by suicide. Supportive and palliative care has been promoted to alleviate such physical impairments and psychological distresses in cancer patients in Japan (10) .
Furthermore, many cancer patients encounter problems such as losing their jobs after their cancer diagnosis (11) , unmet social needs and financial concerns (12) related to treatment and disease. Therefore, it is also important to expand social care because adequate support for suicidal cancer patients is critical. However, very few studies have examined the social factors as a risk factor for suicide in cancer patients.
Thus, the purpose of this study was to investigate the sociodemographic characteristics of cancer patients who died by suicide in comparison with cancer-free cases in the Tokyo metropolitan area from 2009 to 2013.
Patients and methods
Suicide data from the Tokyo Medical Examiner's Office from 2009 to 2013 were extracted retrospectively. The Tokyo Medical Examiner's Office is an institution at which all unnatural deaths including suicide occurring in the 23 wards of the Tokyo Metropolitan Area are reported and inquests are performed. Death certificates and supplementary documents, including age, sex, household size, employment status, alcohol intake status, smoking status and disease history, were examined. Disease history including the individual information of cancer was obtained by police officers interviewing to the bereaved and the hospital or clinic where the suicide visited, and/or from autopsy report. The Ethical Committee of the Tokyo Medical Examiner's Office approved the protocol of this study.
Intergroup comparisons with respect to sex and age between the cancer patients, including both those with current and previous illness, and cancer-free cases were performed using the Chi-squared test. The significance level was set at P < 0.05. Statistical analysis was performed using R version 3.2.2 software (The R Foundation, Vienna, Austria).
Results
There were a total of 9841 suicides, among which 503 (5.1%) had cancer or a history of cancer. respectively (Chi-squared = 4.19, P < 0.05). The age of cancer patients ranged from 26 to 97 years (mean ± standard deviation: 69 ± 13 years). The distribution by 10-year age groups differed significantly between the cancer patients and cancer-free cases (Chisquared = 633.7, P < 0.01; cancer patients < cancer-free cases in under 50 years and cancer patients > cancer-free cases in 60 years and older). The highest frequency of suicide among the cancer patients and cancer-free cases was observed in the 70-79 and 40-49 year age groups, respectively. Table 1 shows profiles and the results of Chi-square tests of men who committed suicide. The distribution of suicide methods did not differ between cancer patients and cancer-free cases among males. Cohabitation among cancer patients aged 65 years and older was significantly greater than that in the cancerfree cases. Among subjects under 65 years, only half of the cancer patients had a job, which was not significantly different from the cancer-free cases. There were more cancer patients who lived on pensions, savings or welfare assistance than cancer-free cases. On the other hand, cancer patients had fewer dependents. Among subjects aged 65 years and older, there were significantly more pensioners with cancer than without cancer. Significantly fewer cancer patients consumed alcohol or smoked than those without cancer in both age groups. Even after excluding undetermined or unverifiable data regarding cohabitation status, employment status, alcohol consumption or smoking, these results did not change significantly in male cases (data not shown). Table 2 shows profiles and the results of Chi-square tests of women who committed suicide. Among women, there were no significant differences between cancer patients and cancer-free cases, except for smoking status in those under 65 years.
Discussion
This study explored the sociodemographic characteristics of cancer patients who died by suicide in comparison with those without cancer. Cancer patients who committed suicide were older (mainly in their 70s) than the cancer-free cases. The percentage of males was slightly higher among cancer patients than cancer-free cases. Health problems are the most significant factor underlying suicide in the elderly. More than 70% of elderly people who committed suicide complained about health problems (1).
Interestingly, many elderly male cancer patients had cohabiters, benefited from a pension or did not drink or smoke; these factors are known to decrease the risk of suicide and suicide ideation (13) (14) (15) (16) . Regarding drinking, it is possible that exdrinkers quit drinking due to ill health (17) and have higher suicide mortality than never drinkers. On the other hand, some previous studies suggested that light alcohol consumption may have a protective effect against suicidal tendencies (14, 15) . In this study, nondrinkers were classified into never drinkers and exdrinkers. They were not able to be separated. Therefore, the result that many cancer patients who died by suicide do not drink alcohol should be interpreted cautiously and further research is needed in the future. Regarding smoking, previous study showed that former smokers had the same risk of suicide as never smokers, regardless of the length of smoking cessation and among current smokers, the suicide risk increased as the number of cigarettes smoked per day increased (16) . In this study, never smokers and exsmokers were not able to be separated. Therefore, further research is needed in the future. Furthermore, risk factors such as cancer and cancer-related physical impairment and psychological symptoms (4) may strongly impact suicide behavior.
In the young to middle-aged group, only half of male suicide cases were employed. However, 40% of male cancer patients had a pension benefit or welfare assistance compared with <20% among cancer-free cases. Recent studies show that 30% of cancer patients lost their jobs, half had decreased personal income after getting breast cancer (11) , and 15% had unmet financial needs (12) . With the progress of research addressing this issue, employment opportunities and social welfare may benefit individuals at risk of suicide.
In the present study, there were no differences between the cancer patients and cancer-free cases among females, except for smoking status in the young to middle-aged group. However, the number of female suicide cases may be insufficient to enable the detection of differences between groups, because the prevalence of suicide was lower in women than in men and women were less likely to be employed than males. The lack of social and financial support as well as the inability to find or use alternative sources of social support may partly explain why males, especially the elderly, were significantly more affected by cohabitation status than females (18, 19) . In general, males may depend more on their spouses or family members to maintain social ties, especially after retirement when many males relinquish their occupation and relationships with coworkers. Furthermore, males may depend more on their spouses for care and support in activities of daily living such as shopping, cleaning and food preparation. However, females may be better at coping with a stressful life event than males, who are more likely to adopt unhealthy stress-alleviating behaviors such as smoking and drinking.
As shown in Tables 1 and 2 , hanging was the most frequent suicide method in all groups (~70%), consistent with observations in the general Japanese population (1).
The current study has several limitations. First, the small number of cancer patients despite the 5-year study period may limit the applicability of our findings to different populations, especially younger patients. Therefore, an extended study is required to provide further insight. Second, as the subjects were from the Tokyo Metropolitan Area, they may differ from those in rural areas. Third, there was insufficient information regarding cancer cases, such as disease duration and stage. The accurate information on cancer statistics at the national level by population-based cancer registries might be useful.
Nevertheless, this study examined all suicide cases in Tokyo Metropolitan Area and revealed that elderly males with cancer exhibit a high incidence of suicide even if they have cohabiters, benefit from a pension or do not drink or smoke. The results suggest healthcare professionals should be aware of the high incidence of suicide in elderly male cancer patients, and observe and care for them accordingly. Future research efforts should evaluate other characteristics such as stage of cancer progression, duration and cancer-related physical impairments and psychological symptoms such as factors that may increase the risk of suicide.
In conclusion, the prevalence of suicide in cancer patients is elevated among elderly males despite social support and the absence of drinking or smoking, which are known risk factors for suicide. Among younger to middle-aged people, only half of men who committed suicide were employed. Therefore, given the high incidence of suicide in elderly cancer patients, healthcare professionals should pay attention for risk even in cancer patients who have cohabiters, benefit from a pension and do not drink or smoke.
